Inhibitory action of conjugated C18-fatty acids on DNA polymerases and DNA topoisomerases.
We reported previously that unsaturated linear-chain FA of the cis-configuration with a C18-hydrocarbon chain such as linoleic acid (18:2delta9c,12c) could potently inhibit the activities of mammalian DNA polymerases and DNA topoisomerases, but their saturated forms could not. There are chemically two classes of unsaturated FA, normal and conjugated, but only the conjugated forms show potent antitumor activity. In this report, we study the inhibitory effects of chemically synthesized conjugated C18-FA on mammalian DNA polymerases and DNA topoisomerases as compared with normal unsaturated FA. The conjugated alpha-eleostearic acid (18:3delta9c,11t, 13t) was the strongest of all the FA tested. For the inhibition, the conjugated form is crucially important. The energy-minimized 3-D structures of the FA were calculated, and both a length of less than 20 A and a width of 8.13-9.24 A in the C18-FA structure were found to be important for enzyme inhibition. The 3-D structure of the active site of both DNA polymerases and topoisomerases must have had a pocket to join alpha-eleostearic acid, and this pocket was 12.03 A long and 9.24 A wide.